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.molecule comprising SEQ id NO:3, SEQ id NO-4 SEO 
_ NO: 8, SEQ\lD NO: 9, or SEQ ID NO: 10, which molecule |a)' 
xmmunospecificW binds CD40, and (b) comprises one or more 
substitutions okinsertions in primary amino acid sequence 
relative to Mtl A monoclonal antibody S2C6 as secreted by 
the hybridoma deposWd with the ATCC and assigned accession 
number PTA-no. x n 

2. The molecule oK claim l comprising the amino acid 
sequence of SEQ id NO:2 or\he amino acid sequence of SEQ id 
NO: 7 or the amino acid sequences of both SEQ id NO: 2 and 
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3. 




The molecule of claim l which is an antibody. 



„ 4 The moleWe of claim l which is a fusion protein 
compnsrng the amin\ acid sequence of a second molecule that 
2Q is not an antibody. \ 

| 5. The molecule of claim 4 that comprises an amino 

Z\lZ7 e ° f bry ° din (BD1) fUSSd t0 10 *>" *~ to 

Ok, / ?" , m0le A ° f claim 1 ^ich is an antibody 

^/comprising a variable Vmain of monoclonal antibody S 2C6 as 
/ secreted by the hybridoL deposited with the ATCC and - 

assigned accession number, PTA- no, and a human constant 
region. N 
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purified. ^ m0l6CUle ° f ^ ° f ^ WhiGh is 



^^eCuei 



r 8- \purified protein comprising an amino acid 
sequence thaKh^s at least 95% identity to SEQ ID NO- 2 or 
SEQ ID NO.-7, wh^ protein (a) immunospecif ically binds CD40; 
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ahd (b) comprises one or more substitutions/<Jr insertions in 
primary amino acid sequence relative to^rfative monoclonal 
antibody S2C6 as secreted by the hybridoma deposited with the 
ATCC and assigned accession number PTA-110. 

9. A purified proserin, which protein (a) competes for 
binding to CD4 0 with monoclonal antibody S2C6 as secreted by 
the hybridoma deposited with the ATCC and assigned accession 
number PTA-110,/ (b) increases the binding of CD4 0 ligand to 
2Q CD40 by at l£ast 45%, and (c) comprises one or more 

substitutions or insertions in primary amino acid sequence 
relatWe to native monoclonal antibody S2C6 as secreted by 
the/hybridoma deposited with the ATCC and assigned accession 
amber PTA-110. 
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10L. An isolated nucleic acid comprising SEQ ID N0:1, 
SEQ ID N^6, SEQ ID NO: 11, SEQ ID NO : 12 , SEQ ID NO: 13, SEQ ID 
NO: 14, or SEQ ID NO: 15. 



2 
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11. An rsolated nucleic acid comprising a nucleotide 
sequence encoding a protein comprising SEQ ID NO: 3, SEQ ID 
NO: 4, SEQ ID NO : 8><*5ED ID NO: 9, or SEQ ID NO: 10. 



12. The isc 
nucleotide sequent 



.at« 



lcleic acid of claim 11 comprising a 



encoding a protein comprising (a) a heavy 
chain variable domain of monoclonal antibody S2C6 as secreted 
by the hybridoma deposited ^ith the ATCC and assigned 
accession number PTA-110, and\(b) a human constant region. 
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13. An isolated nucleic acici comprising a nucleotide 
sequence encoding a protein comprising an amino acid sequence 
that has at least 95% identity to SEQ\lD NO: 2 or SEQ ID NO: 7. 



14. An isolated nucleic acid comprising a nucleotide 
sequence encoding a protein, which protein competes for 
binding to CD4 0 with monoclonal antibody S2C6\|s secreted by 
the hybridoma deposited with the ATCC and assigned accession 



-61 - 



toumber PTA-110, and which protein increases the binding of 
CE)40 ligand to CD4 0 by at least 45%. 

\ 15. An isolated nucleic acid comprising a nucleotide 
5 sequence encoding a fusion protein, said fusion protein 

comprising an amino acid sequence of bryodin 1 (BD1) fused to 
SEQ ID NO: 7 fused to SEQ ID NO: 2. 



16. ^An isolated nucleic acid which hybridizes to the 
jq reverse complement of a DNA consisting of a coding DNA 
sequence encoding a protein consisting of an amino acid 
sequence selected from the group consisting of SEQ ID NO: 2 
and SEQ ID NO : 7 \ under highly stringent conditions, which 
isolated nucleic Vcid encodes a protein that 
immunospecif ically\binds CD40. 



17. A recoThbinafxti cell containing a recombinant nucleic 
acid vector comprising^ nucleotide sequence encoding a 
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protein, which protein 
monoclonal antibody S2C 



(tes for binding to CD4 0 with 
is secreted by the hybridoma 



deposited with the ATCy and^ assigned accession number PTA- 
110, and which protein/ increases the binding of CD40 ligand 
to CD40 by at leWt^5%. \ 



18. A recombinant cell containing a recombinant nucleic 
acid vector comprising SEQ ID NO:^., SEQ ID NO: 6, SEQ ID 
NO: 11, SEQ ID NO: 12, SEQ ID NO:13,\sEQ ID NO: 14, or SEQ ID 



NO: 15, 



\ 
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A method of producing a protean comprising: 
(a) growing a cell containing a recombinant 

nucleotide sequence encoding a protein, which 
protein competes for binding: to CD4 0 with 
monoclonal antibody S2C6 as ^posited with the 
ATCC and assigned accession number PTA-110, 



and which protein increases the, binding of 




# 



[0 ligand to CD4 0 by at least 45%, such that 
th& protein is expressed by the cell; and 
(b) recovering the expressed protein. 

iucing a protein comprising: 
"fq a\a&ll containing a recombinant 
>tide yaecmence encoding a protein 
Lsin# SE& ID NO:2, SEQ ID NO : 3 , SEQ ID 

ID NO: 7, SEQ ID NO : 8 , SEQ ID NO: 9, . 
or SEQ ID NO:lo\such that a protein encoded 
by said nucleotide^ sequence is expressed by 
the cell; and 
(b) recovering the expressed protein. 

pharmaceutical composition comprising: 

a molecule comprising SEQ ID. NO: 2, SEQ ID 
NO: 3, SEQ ID NO : 4 , SEQ ID NO : 7 , SEQ ID NO : 8 , 
SEQ ID NO: 9, or SEQ ID NO: 10, which molecule 
(ri immunospecif ically binds CD40, (ii) 
increases the binding of CD4 0 ligand to CD4 0 
by atXjeast 45%, and (iii) comprises one or 
more substitutions or insertions in primary 
amino acid sequence relative to native 
monoclonal Nantibody S2C6 as secreted by the 
hybridoma deposited with the ATCC and assigned 
accession number PTA-110, in an amount 
effective for thte^ treatment or prevention of 
cancer; and 
(b) a pharmaceutically acceptable carrier. 

\ 

A pharmaceutical composition\comprising: 
(a) a purified protein, which\protein (i) competes 
for binding to CD4 0 with monoclonal antibody 
S2C6 as secreted by the hybridoma deposited 
with the ATCC and assigned accession number 
PTA-110, (ii) increases the binding of CD4 0 
ligand to CD40 by at least 45%, and (iii) 
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Comprises one or more substitutions or 
insertions in primary amino acid sequence 
relative to native monoclonal antibody S2C6 as 
secreted by the hybridoma deposited with the 
ATCC and assigned accession number PTA-110, 
in an ^nount effective for the treatment or 
prevention of cancer; and 
(b) a pharmacfeutically acceptable carrier. 

A pharmaceutical\composition comprising: 
(a) a molecule comprising SEQ ID NO:,2 .SEQ ID 

N0:3, SEQ ID flD : 4 , SEQ ID NO : 7 , SEQ ID NO : 8 , 
SEQ ID NO: 9, oA SEQ ID NO: 10, which molecule 
(i) immunospecif\ically binds CD40, (ii) 
increases the biriding of CD40 ligand to CD40 
by at least 45%, attd (iii) comprises one or 
more substitutions \>r insertions in primary 
amino acid sequence Velative to native 
monoclonal antibody SQC6 as secreted by the 
hybridoma deposited with the ATCC and assigned 
accession number PTA-iro, in an amount 
effective for activating^ or augmenting an 
immune response; and \ 
(b) a pharmaceutical^ acceptable carrier. 

A pharmaceutical composition comprising: 
(a) a purified protein, which protein (i) competes 
for binding to CD4 0 with monoclonal antibody 
S2C6 as secreted by the hybridoirta deposited 
with the ATCC and assigned accession number 
PTA-110, (ii) increases the binding of CD40 
ligand to CD40 by at least 45%, and (iii) 
comprises one or more substitutions \or 
insertions in primary amino acid sequence 
relative to native monoclonal antibody S2C6 as 
secreted by the hybridoma deposited with the 
ATCC and assigned accession number PTA-110, 
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in an amount effective for activating or 
augmenting an immune response; and 
(b) a pharmaceutical]^ acceptable carrier. 

5 25. The pharmaceutical composition of any one of claims 

21-24 further comprising CD40 ligand. 

26. X method for the treatment or prevention of cancer 
in a subject\comprising: •"•'■> . , , . 

administering to the subject an amount of a 
molecule comprising SEQ ID NO : 2 , SEQ ID NO: 3, ,,SEQ 4 
ID NO :4V SEQ ID NO : 7 , SEQ ID NO: 8, SEQ ID NO: 9, or 
SEQ ID NO: 10, which molecule (i) immunospecif ically 
binds CD4o\(ii) increases the binding of CD40 
ligand to CD40 by at least 45%, and (iii) comprises 
one or more substitutions or. insertions , in. primary 
amino acid sequ^nbe relative to native monoclonal 
antibody S2C6 yas, secreted by the hybridoma 
deposited witlp. tHaATCC^nd assigned accession 

number PTA-llQL^ which amount is effective for the 

20 \ . 

treatment or prevention of cancer. 

27. A method for the treatment or prevention of cancer 
in a subject comprising: \ 

administering to the subject f an ; amount of a 
25 purified protein, which protein (i) competes for 

binding to CD40 with monoclonal antibody S2C6 as 
secreted by the hybridoma deposited with the ATCC 
and assigned accession number ^PTA- 110 , (ii) 
increases the binding of CD40 ligand to CD4 0 by at 
30 least 45%, and (iii) comprises oha or more 

substitutions or insertions in primary amino acid 
sequence relative to native monoclonal antibody 
S2C6 as secreted by the hybridoma deposited with 
the ATCC and assigned accession numbers PTA-110, 
35 which amount is effective for the treatment or 

prevention of cancer. \ 
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28.X A method for activating or augmenting the immune 
response a subject comprising: 

administering to the subject an amount of a 
5 moleVile comprising SEQ ID N0:2, SEQ ID NO: 3, SEQ 

ID N0^4, SEQ ID NO: 7, SEQ ID NO : 8 , SEQ ID NO: 9, or 
SEQ ID l!JO:10, which molecule (i) immunospecif ically 
binds CD40, (ii) increases the binding of CD4 0 
ligand to\:D40 by at least 45%, -and 1 (iii) comprises 
one or moreXsubstitutions or insertions in primary 
amino acid sequence relative to ^native monoclonal. . 
antibody S2C6^as secreted by the hybridoma 
deposited with tvhe ATCC and assigned accession 
number PTA-110, totrfx-Sm amount is such that the 

immune response/cm the subject is activated or 

15 / \ F / 

augmented. ' - k y 



29. A method for a^t^vatihg or augmenting the immune 
response of a subject comprising^ 

administering to the subject an amount of a 

20 . . \ 

purified protein, which protein (i) competes for 

binding to CD4 0 with monoc\pnal antibody S2C6 as 

secreted by the hybridoma d^osited' with the ATCC 

and assigned accession number\PTA-110 , (ii) 

increases the binding of CD40 ligand to CD40 by at 

least 45%, and (iii) comprises one or more 

substitutions or insertions in primary amino acid 

sequence relative to native monoclonal antibody 

S2C6 as secreted by the hybridoma deposited with 
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the ATCC and assigned accession number, PTA- 110, 
which amount is such that the immune response of 
the subject is activated or augmented. 



30. A method for the treatment or prevention of\an 
immune disorder in a subject comprising: 
35 administering to the subject an amount of a 

molecule comprising SEQ ID NO: 2, SEQ ID NO: 3, SI 
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ID NO: 4, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9, or 
SE$> IDNO:10, which molecule (i) immunospecif ically 
binds CD40, (ii) increases the binding of CD40 
ligank to CD40 by at least 45%, and (iii) comprises 
one orVnore substitutions or insertions in primary 
amino addd sequence relative to native monoclonal 
antibody JS2C6 as secreted by the hybridoma 
deposited foith the ATCC and assigned accession 
number PTA-\lO, which amounts is. effective -for- the-- 
treatment or ^prevention of an immune disorder. 



31. A method for the treatment or prevention of an 
immune disorder in a subject comprising: 

administering toVeKk subject an amount of a 

j purified protein, Which protein (i) competes for 

binding to CD4y6 wi&h m(^oclonal, : antibodyv.S2G6 as * 

secreted by tli^liyb^^oma deposited with the ATCC 

and assigned accession number PTA-110, (ii) 

increases the binding\of CD40 ligand to CD40 by at 

least 45%, and (iii) c&mprises one or more 
20 _ . \ 

substitutions or insertions in primary amino acid 

sequence relative to native monoclonal antibody 

S2C6 as secreted by the hybridbma deposited "with - 

the ATCC and assigned accession number PTA-110, 

which amount is effective fWthe treatment or 

prevention of an immune disorder. 

32. The method of any one of claimk 26-31 further 
comprising administering CD40 ligand to tttp subject. 

30 33. The method of any one of claims 2^V31 in which the 

subject is a human. 

34. The antibody of claim 3 which is not isotype IgGl. 

35 35. A transgenic non-human animal, plant, or an 

isolated cell containing one or more transgenes encoding a 
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protein, which protein competes for binding to CD4 0 with 
monoclonal antibody S2C6 as secreted by the hybridoma 
deposited with the ATCC and assigned accession number PTA- 
110, and which protein increases the binding of CD40 ligand 
to CD40 by at least 45%. 
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36. A pharmaceutical composition comprising in an 
amount effective for the treatment or prevention of cancer or 
an immune disorder, or -for- activating or augmenting an immune 
response: (a) a molecule that immunospecif ically binds CD4 0, 
which molecule increases .^the binding- of CD40 ligand to CD4,0; ;; 
(b) CD40 ligand; and (c) a pharmaceutically acceptable 
carrier. 
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3 7\ A method for the treatment or prevention of cancer 
or an immune disorder 

to the subject, in an ^mount effective for said treatment or 
prevention:/ \a)A a molecule that immunospecif ically binds 



20 



CD4 0, whicl 
CD4 0; and (&) 



L'ecilie increases the binding of CD4 0 ligand to 
CD4b\ ligand. 
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